The bright fluorescence of nanodiamonds (NDs) yields excellent cellular labels. Confocal fluorescence microscopy reveals that control (untransfected) cells incubated with an excess of NDs primarily form aggregates of NDs that remain outside cells, or are occasionally internalized and retained near cell surfaces ( Fig. S1b) , consistent with the literature. This interpretation is supported by Y-Z reconstruction slices of the confocal data ( Fig. S1c) , with bright aggregates, appearing at cell boundaries, or more rarely inside the cells and likely trapped in endosomes. Few, if any, NDs are released into the cytoplasm, and they do not generate sufficient contrast to be discerned from cellular auto-fluorescence. Even in images collected using an avalanche photodiode (APD) (Fig. S1d) capable of detecting single photons, auto-fluorescence of artifacts and cell structures are difficult to discern from NDs, demonstrating that increasing the sensitivity of the detector is not sufficient to distinguish the two types of signals. The need for thresholding of the confocal images and the presence of an artifact in a control sample containing no NDs at the same threshold as that required to detect NDs (Fig. S1a) shows that methods to identify artifacts and NDs beyond spectral filtering and single photon detection are needed.
. Confocal microscopy of nanodiamonds. The threshold for red pseudocolor is set to an identical level for all images (a-d). (a) Confocal image of cells without NDs (control) showing only one small red dot above the selected threshold. This bright dot is not from diamond, but is due to background fluorescence. (b) In-plane (X-Y) confocal image of HeLa cells incubated with NDs. No transfection reagent was used. (c) Y-Z slice reconstruction showing cells between the glass coverslip and slide. The boundaries of the glass regions are indicated by green horizontal lines. (Vertical streaking is an artifact attributable to the glass.) ND agglomerations are found on the outer edge of cells and, on occasions, in punctate spots inside the cells, verifying both that diamonds are able to enter the cells, and that they are concentrated in small areas. (d) Avalanche photodiode (APD) detection of fluorescence from NV -NDs plus cellular autofluorescence showing that more sensitive detection provides similar detection of ND signals. Scale bars, 5 µm.
B. TEM Control
The TEM technique was initially validated on simulated biological slices, comprising NDs dispersed into agarose gel, fixed, resin-mounted, and sliced for TEM. Low-magnification imaging (Fig. S2a ) reveals a nominally featureless slice, and shows the 125 µm field-of-view provided by the copper support grid, which is adequate to capture several HeLa cells within one window. Although several dark features are visible in a moderately magnified image of the central region of the same sample (Fig. S2b ), many are non-crystalline in nature (preparation artifacts existing in real-world specimens). A single ND (Fig. S2c) imaged in a high diffractioncontrast mode shows contrast consistent with a crystalline nanoparticle. Confirmation (Fig. S2d) is obtained in a high-resolution (HRTEM) image, taken near zero defocus, in which lattice fringes of the crystalline ND are clearly evident. 
